Does vanadyl affect adenylate cyclase?
While the stimulatory effect of vanadate, an anion of pentavalent vanadium, on adenylate cyclase (AC) has been repeatedly demonstrated in various tissues only a few studies have been hitherto devoted to the effect of vanadyl, a cation of tetravalent vanadium, but these have provided contradictory results. In the present experiments synaptic plasma membranes from normal rat cerebral cortex were used for estimation of the vanadyl effect (in the concentration range from 10(-5) mol.1(-1) to 10(-3) mol.1(-1) on the basal adenylate cyclase activity. Four types of incubation media were used. In the presence of Tris-maleate and creatine phosphate + creatine phosphokinase (CP + CK) maximal stimulation (33%) was reached at 10(-4) mol.1(-1). In the same buffer but in absence or (CP + CK) maximum was already obtained at 10(-5) mol.1(-1) (49%); at 10(-3) mol.1(-1) no effect was observed. In Tric.HCl buffer with (CP + CK) maximal stimulation appeared at 10(-5) mol.1(-1), whereas at 10(-3) mol.1(-1) inhibition (-25%) was observed. In a medium containing Tris.HCl without (CP + CK) the biphasic nature of vanadyl effect was less markedly expressed: maximal stimulation (+55%) occurred at 10(-4) mol.1(-1). Thus vanadyl stimulates AC, but at relatively low concentrations (10(-5)-10(-4); at higher concentration it tends to exert an inhibitory action. Vanadate had a qualitatively similar effect, but the stimulation was more pronounced and the tendency to inhibition was shifted to higher concentrations.